Anti-inflammatory effect of low-dose X-irradiation and the involvement of a TGF-beta1-induced down-regulation of leukocyte/endothelial cell adhesion.
Low-dose radiotherapy (LD-RT) is known to exert an anti-inflammatory effect, but the underlying radiobiological and immunological mechanisms remain elusive. In recent studies, we observed a reduced adhesion of peripheral blood mononuclear cells (PBMC) to endothelial cells (EC) after LD-RT (0.3-0.7 Gy). This shows that this treatment affects the initial steps of the inflammatory response. To explore the role of inflammatory mediators in this process, we investigated the expression of Transforming growth factor beta(1) (TGF-beta(1)) and Interleukin 6 (IL-6) after LD-RT. EC were grown to subconfluence and irradiated with single-dose LD-RT. Twenty-hours after irradiation, EC were treated with IL-1beta for 4 h and then incubated with peripheral blood mononuclear cells (PBMC). Adherent PBMC were counted when using light microscopy. Expression of the cytokines TGF-beta(1) and IL-6 was measured by ELISA, and mRNA levels were analysed by the RNAse-protection assay (RPA). Surface expression of E-selectin was quantified by flow cytometry. A relative minimum of adhesion was observed after LD-RT between 0.3 and 0.7 Gy. This was paralleled by an expression maximum of TGF-beta(1) and IL-6, as shown by protein and mRNA levels, respectively. Neutralization of TGF-beta(1) by monoclonal antibodies, but not of IL-6, increased PBMC adhesion to EC nearly to control levels. In addition, fluorescence activated cell sorter (FACS) analysis of irradiated EC demonstrated a down-regulation of E-selectin in the same dose range. Low-dose X-irradiation between 0.3 and 0.7 Gy induced a relative maximum of TGF-beta(1) production by stimulated EC. This results in a down-regulation of leukocyte/PBMC adhesion and may contribute to the anti-inflammatory effect of LD-RT.